Male births exceed female births by 5-6% (for a sex ratio at birth of 1.05-1.06) while a women's life expectancy, on a global scale, is about 6 years longer. Thus within various age groups the male:female ratio changes over time. Until age 50 years men outnumber women; thereafter their numbers show a sharp decline. Consequently at age 80 years, there are many more women than men. An estimated 25% of this male excess mortality is due to biological causes, the rest being explained by behavioural, cultural and environmental factors. For both women and men, the main health risks related to lifestyle are smoking, alcohol, unhealthy diet and physical inactivity. In the year 2010, overweight (BMI: 25 -29 kg/m 2 ) and obesity (BMI: .30 kg/m 2 ) were responsible for over 3 million deaths, with similar relative risks in men and women for overweight and obesity. Smoking and alcohol are the major causes of the global gender gap in mortality. For women in some parts of the world however pregnancy is also hazardous. On a global scale, in 2013 about 300 000 deaths were related to pregnancy, with sub-Saharan Africa registering the highest maternal mortality: over 500 maternal deaths per 100 000 births. Additional woman's health risks arise from gender discrimination, including sex-selective abortion, violence against women and early child marriage. Providers should be aware of the effect that these risks can have on both reproductive and general health.
Introduction
More boys are born than girls. The natural sex ratio is 1.05-1.06, i.e. 5-6% more male than female births. The overall population sex ratio is a consequence of the sex ratio at birth and life expectancy, and women live longer than men (Barford et al., 2006) .
That there is a difference in longevity between males and females has been known since at least the middle of the 18th century. Kersseboom (1740) proposed that mortality of males and females differs sufficiently to justify the use of separate tables for calculating annuities. Excess male mortality was subsequently confirmed following the introduction of official population statistics in western societies, e.g. in Sweden from 1751 (Tabutin, 1978) . Recently, however some forecast that the gender gap in life expectancy will tend to close within decades (Mayor, 2015) .
The hypotheses advanced to explain male excess mortality can be considered in terms of biological factors (inherited risks) and non-biological factors (acquired risks).
The biological gender gap in life expectancy is still a difficult research area with the literature limited to a handful of observational studies (Bourgeois-Pichat, 1952; Pressat, 1973; Waldron and Johnston, 1976; Trovato and Lalu, 1996; Luy, 2003) , which agree on a modest degree of gender gap with only minor variations. The estimated difference in life expectancy is 1 -2 years, the difference found in life expectancy between Catholic cloistered nuns compared with cloistered priestsgroups of men and women with very similar lifestyles (Luy, 2003) .
This difference in life expectancy corresponds to about 1/3 of that presently observed in most areas of the world. three decades, the proportion of individuals globally with a BMI of 25 kg/ m 2 or above rose from 29 to 37% in men, and from 30 to 38% in women (Ng et al., 2014) . High BMI has become increasingly common, despite the fact that overweight and obese individuals are at greater risk of adverse long-term health outcomes.
Pooled data from 19 prospective studies involving over one and a half million Caucasian adults show that in otherwise healthy non-smokers, overweight and obese women are at higher risk of all-cause mortality. Compared with women with a BMI of 22.5-24.9 kg/m 2 , the reference population, hazards ratios (HR) for death are significantly increased in all those with higher BMI (Table I) . Similarly, otherwise healthy non-smokers, overweight and obese men are at higher risk of all-cause mortality ( Table I ). The excess risk is similar in both sexes (Berrington de Golzalez et al., 2010) . Likewise, in comparison with normal weight women, the pooled HR for myocardial infarction in overweight and obese women has been shown to be higher to a similar degree (Thomsen and Nordestgaard, 2014) . Thus, although a major-and increasing-cause of mortality for both men and women, there appear to be no differences between the sexes on the effect of obesity on mortality.
Smoking in women and men
The prevalence of smoking varies substantially according to gender, time period and geographical area. In high income countries, the prevalence of male smokers increased dramatically in the first part of the 20th century and then decreased from 1980. Women started smoking a few decades later than men but continued to do so after rates of smoking in men began to fall (Peto et al., 1992) . More recently, smoking has been declining in women, at least in Western countries (Thun et al., 2012) . As illustrated by an analysis of mortality in 30 European countries, smoking-related deaths account for 40-60% of the gender gap in mortality in Western Europe (McCartney et al., 2011) .
The review on sex, gender and lung cancer entitled 'Smoke like a man, die like a man' (Payne, 2001) summarizes the health consequences of smoking in women. In studies investigating both sexes, the shorter duration of the habit and the lower number of cigarettes smoked by women had initially led to the erroneous belief that women were somehow less susceptible to the damages of smoking. However, women are at least as susceptible as men to smoking-related cancers, respiratory diseases, cardio-vascular diseases and other health problems caused by smoking (Surgeon General, 2001) . Indeed relative risks (RR) appeared to be even higher in women. Although the cumulative exposure to smoking was lower in women than in men, a recent meta-analysis on this topic showed that women smokers had a 25% greater RR of coronary heart disease (CHD) than men, independent of other cardiovascular risk factors (Huxley and Woodward, 2011) . In contrast to CHD, there was no clear evidence for a sex-difference in the risk of stroke among women smokers compared with men (Peters et al., 2013c) . The Million Women Study, a prospective study including 1.3 million British women, showed that (at age 50-79 years) current smokers had three times the overall mortality of never smokers, and that on average female smokers lose at least 10 years of their lifespan (Pirie et al., 2013) . These results are similar to those found in men (Doll et al., 2004) . As with men, stopping smoking is an effective way to avoid most of the damage, and even cessation at 50 years of age avoids at least two-thirds of the excess mortality seen in women who continue smoking (Pirie et al., 2013) .
Outcomes of alcohol consumption in the two sexes
In most parts of the world, women drink less than men, and accordingly suffer fewer health consequences. Nevertheless, alcohol is a major cause of disease and death in women, and some sex-specific diseases (mainly breast cancer) are particularly relevant for women. In an analysis of mortality in 30 European countries, alcohol-related deaths accounted for 20-30% of the gender gap (McCartney et al., 2011) . In Russian male smokers, heavy drinking is associated with an almost doubling of mortality in middle age (at 35 -54 years, from 20 to 35% cumulative risk of death). Among Russian women, heavy drinking is much less common, but appears to invoke a similar increase in the risk of total mortality (Zaridze et al., 2014) .
Drinking alcohol is related to a number of outcomes-some fatal, including accidents, violence, cirrhosis and other liver conditions, several cancers, acute intoxication, psychosis and heart failure. While all of these conditions are related to the pattern (Bagnardi et al., 2008) and amount of drinking, a valid quantification of the sex differences in alcoholrelated disease incidence and mortality exists only for cancer.
In 2002, an estimated 390 000 incident cancers worldwide (3.6% of the total number) were attributable to drinking alcohol-300 000 in men (5.2%) and 90 000 in women (1.7%). Corresponding figures for cancer deaths were over 230 000 (3.5%)-195 000 in men (5.1%) and 35 000 in women (1.3%) (Boffetta et al., 2006) . More than one in four alcohol-related cancers worldwide, and one in five cancer deaths, occur in women. The absolute numbers, as well as the proportions, of alcohol-related cancers have been rising in women over the last decade (Praud et al., 2016) . Table II shows updated estimates of alcohol-attributable cases for all cancers and for alcohol-related cancers.
Cardiovascular diseases: a neglected health risk difference for women
Despite substantial progress in awareness, treatment and prevention of cardiovascular disease (CVD) over the past decades, it remains the leading cause of death and disability worldwide. While considerable efforts to raise awareness of CVD and its symptoms have been made, there is still a widespread perception, particularly in lower-and middle-income countries, that it is a disease that predominantly affects men. However, as women have a greater life expectancy than men, the cardiovascular burden in absolute terms, is actually greater in (World Health Organization, 2008) . These estimates, and the notable sex-difference in cardiovascular burden, are likely to increase further due to population aging, a higher life expectancy and the decade of delay in the development of CVD in women relative to men. 'Biological' and 'non-biological factors' may interact in the area of cardiovascular risk and Fig. 1 summarizes the results of recent systematic studies.
Higher systolic blood pressure and BMI are both important risk factors for CHD and stroke, which are as hazardous in women as in men (Peters et al., 2013a; Mongraw-Chaffin et al., 2015) . Sex differences in the risk of CVD associated with smoking are likely to be due to different smoking habits (Peters et al., 2013b) , while there is convincing evidence of higher risks associated with diabetes in women. Two recent metaanalyses have shown that women with diabetes had a 44% higher excess risk of CHD, and a 27% higher excess risk of stroke as compared with similarly affected men (Peters et al., 2013c (Peters et al., , 2014a . A 37% higher risk of all-cause mortality in women associated with Type I diabetes has also been reported, predominantly driven by a higher risk for CVD in women (Peters et al., 2014b) .
Health risks specific to women

Pregnancy
In 2013 around 290 000 maternal deaths occurred globally. Although this represents a decrease of 45% since 1990, the level of maternal mortality in many countries continues to be disappointingly high. Sixty-six percent of all maternal deaths occur in Sub-Saharan Africa, which has the world's highest maternal mortality ratio at 510 deaths per 100 000 live births compared with the global average of 210 deaths per 100 000 live births. This region has also experienced one of the slowest rates of decline in maternal mortality, with an average decrease of 2.9% between 1990 and 2013. In contrast, South and East Asia had decreases of over 4.5% over the same time period (World Health Organization, 2014) .
High rates of maternal mortality (and morbidity) are clearly a gender issue and could potentially be resolved by two simple interventions. The first is family planning. In the last two decades, increasing contraceptive use has reduced maternal deaths in developing countries by 40% (Cleland et al., 2012) . 
Figure 1
The additional risks of ischaemic heart disease and stroke associated with higher blood pressure, smoking and Type I and Type II diabetes in women compared with men (data from Appelman et al., 2015) . The additional risk of ischaemic heart disease and stroke for (i) those with a 10 mmHg higher value of systolic blood pressure; (ii) smoking compared with not; (iii) Type I diabetes compared with not; (iv) Type II diabetes compared with not. Results are shown as the additional risk for women and men and (plotted results and right-hand column) the extra additional risk for women compared with men (e.g. smoking confers 25% more risk of heart disease for women than it does for men). 95% confidence intervals are shown as horizontal lines around the estimates on the graph, and in parentheses in the right-hand column. Additional risk ¼ 100 × (Relative risk -1); greater additional risk ¼ 100 × (female:male ratio of relative risks -1).
Impact of social factors on gender health
The second intervention would be to liberalize abortion laws. More than one-third of pregnancies in the world each year are likely unintended (68 million) and 44 million pregnancies end in induced abortion, half of those unsafe (Cleland et al., 2012) .
Sex-selective abortion
In many societies, a preference for sons is a long-standing cultural tradition that often leads to higher mortality among girls and women than among boys and men.
Male-to-female sex ratios at birth above 1.07 are considered to be the result of prenatal sex selection and selective abortion. Some parts of the world, particularly China and India, have witnessed increased rates of sex-selective abortion. In China, the sex ratio rose from 1.07 in 1982 (when there was virtually no prenatal sex selection) to 1.20 in 2005 (Li, 2007) . In India, the corresponding figure increased from 1. 09 in 1982 09 in -1984 09 in to 1.14 in 2003 09 in -2005 09 in (Kulkarni, 2007 .
Countries with a sex ratio over 1.10 include Azerbaijan, Albania, Armenia, China, India, Vietnam and Georgia.
Three specific preconditions favour the practice of sex selection (UNFPA, 2012): first, it should be advantageous; parents will resort to sex selection only when they perceive clear benefits in having (usually) boys rather than girls. Thus, there is a strong son preference in India where it is anticipated that sons will work on the family land or in the family business, and stay with their parents after marriage, offering them physical protection and economic support. Daughters however are married off (after payment of a dowry) and move away from their family to live with their husband's relatives (Guilmoto, 2013) so they are expensive and contribute nothing. Second, it should be necessary; small-family norms represent a distinct precondition for sex selection; otherwise, parents would simply have additional births in order to achieve their gender objective. China is an example of a country where political directives (the 'one-child family' rule) have induced an artificial demographic fertility decline (Guilmoto, 2013) . Third, sex selection should be feasible; parents need to have easy access to acceptable and efficient methods (UNFPA, 2012). Bongaarts describes 'a large pent-up demand for sex selection' and suggests a potential for future increases in sex ratios if and when the 'medical, technical, ethical, social, and economic obstacles that now prevent sex selection are removed and if nothing is done to raise gender equality' (Bongaarts and Guilmoto, 2015) .
Violence against women
Violence against women is defined as 'any act of gender-based violence that results in, or is likely to result in, physical, sexual or psychological harm or suffering to women, including threats of such acts, coercion or arbitrary deprivation of liberty, whether occurring in public or in private life.' (United Nations, 1993) . It includes female genital mutilation (FGM). Intimate partner violence (IPV) is the commonest type of cruelty prevalent in every country and society worldwide (United Nations, 1993) . It often remains hidden; few women report IPV to the police. The World Health Organization estimates that between 15 and 71% of women experience physical and/or sexual violence from an intimate partner at some time in their life (Garcia-Moreno et al., 2005) . IPV may be perpetrated by partners of both sexes, and may occur in same sex relationships but women in heterosexual relationships are the commonest victims. Accurate figures for the prevalence of FGM and IPV are lacking since, for obvious reasons, they often are unreported. Estimates are likely to be conservative.
Forms and prevalence of violence against adult women
A recent study involving 66 countries shows that more than one-third of female killings are carried out by an intimate partner (Stö ckl et al., 2013) . In Europe, the highest rates are registered in the poorest countries (World Health Organization, 2013) (Fig. 2) .
Honour violence. Societal expectations of masculine and feminine behaviour, often referred to as 'gender roles,' are ubiquitous. In some countries, these roles are associated with distinct forms of active and passive 'honour', whereby men are supposed to be assertive and respond with violence to slights upon their own, or their families' honour and women are expected to maintain their own honour through conformity to social norms of feminine behaviour. In such a context, a man has an explicit role to meet the expectations of the community and the family, and to respond, potentially with violence, if this does not happen. The United Nations Population Fund (UNFPA) estimates that the annual worldwide number of the so-called 'honour killing' victims may be as high as 5000 (UNFPA, 2000) .
Dowry violence. Dowry violence, in which young brides are tortured, killed or pushed to commit suicide if the size of their dowries is considered inadequate, is common in some countries like Bangladesh, India and Pakistan. In 2013, the Indian National Crime Records Bureau reported 8083 dowry deaths (UNFPA, 2000) . While this represents a 1.8% decline of deaths over the reported deaths for 2012 (8233), the number of cases of 'cruelty by husband or his relatives' increased by 11.6% from 89 546 in 2009 to 118 866 in 2013.
International human rights bodies strongly recommend that states pass legislation 'to remove the defence of honour in regard to the assault or murder of a female family member' (United Nations Committee on the Elimination of Discrimination against Women, 1992) . At the national level, some countries, such as Turkey, have changed their laws to reflect these human rights standards (Turkish Penal Code, 2004).
Early and child marriage: the most frequent violence against young girls Early marriage, e.g. marriage occurring before the age of 18 years, with or without parental and/or judicial consent, is often associated with adolescent pregnancy with its attendant, high maternal mortality and morbidity. Below the age of 15 years early marriage can have disastrous consequences on the development and health of adolescents who may leave school without an education, thus becoming more vulnerable later in life. When the spouse is older and possibly polygamous, violence and sexually transmitted infections are common (Raj et al., 2009; Loaiza, 2012) .
The main determinants of early marriage are poverty and low socioeconomic status (often in rural areas), poor education of both the parents and the adolescents themselves, and archetypical social norms prevailing in the region or country, including a strong gender inequality and inappropriate legislation or disregard of the legislative framework.
Overall, one in three girls in low-income countries will have been married before they are 18 years old, and one in nine girls before their 15th birthday. In 2014, the overall number of women married before age 18 years worldwide was estimated as 720 million. South Asia, in particular India, is especially affected, and contributes 42% of all early marriages. East Asia and the Pacific (25%), Africa (18%) and Latin America and the Caribbean (9%) account for most of the other affected regions (UNICEF, 2001; Loaiza, 2012 ; Office of the United Nations High Commissioner for Human Rights, 2014). While many countries have adopted the age of 18 years as the minimum age of marriage, communities, especially in rural areas, often ignore the law.
Conclusion
Boys outnumber girls at birth. Men avoid the complications of pregnancy and social discrimination, but die earlier and in larger numbers due to biological factors, alcohol and smoking; on a global scale they are less likely to Impact of social factors on gender health outlive women. Gender-based differences in health outcomes are due to biological, environmental, lifestyle and social factors. Many of these differences are relative rather than absolute. Reproductive healthcare providers are well informed of the effects of pregnancy on morbidity and mortality in many countries but may be less aware of the detrimental effects to health of gender specific social factors such as domestic and honour violence and early child marriage. Providers need to be sensitive to the role that such factors may have in women presenting to them for investigation and treatment.
